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liberating discharge ‘of these ions at thy, isface of the tar- 
%, The bitty of that process is given by the dif- 
erence of -y of the neg. anit the pos, bons at equal energics. - 
Foe 17, it varies froin 0,14 at JOO @.¥> 100.37 at 1W0ve.V.; 
for Na~, from 0.18 at U0 ¢.¥. to 0.89 at 2200 pee 
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C iubsadi Cosian," bide, 68, No. 1, 1749; 
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USSR/Physica - Gaseous Discharge Ions, Negative Oct 50. 


f Alkali and 
Discharge in Vapors of Halide Salts o 

eerie ats. t Dukel akty, E, Ya, Zaziberg, N. I. Ionov, Leningres 
Physicotech Inst. Acad Sci USSR 


"Zhur Exsper 1 Teoret Fiz" Voi XX, No 10, pp 877-8854 
in gascous 
fs) f composition of negative ions occurring ‘ 
operates gt ecole bare zavtat Establishes existence of Li-, Na-, Ke, Ko-, Ca~. 


» Mele- 
Ions Mg- and Ca~ in discharges in vapors of cia Soa eee ee. sete a 
cular negative ions of type MeX- and Mexg are also are observed. 


= . 1 
MoX-, and MeXs, and MeX, for Callo and MgC ; 
raed Soni aid Ag are ech in dischargee in Vapors of Kel, Sumi t ved! 


7 Mar 50. 
PA 169193. 
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-- Wegative Ions of Arsenic; Phosphorus, Sulfur, and 
Thallium,” V. M- Dukel'skiy, E. Ya- Zandberg 


“Dok Ak Nauk SSSR" Vol 86, No 2, pp 263-265 


Continuation of the gtudy of the ability of atoms 
and mols to add an addnl electron and to be converted 
into free neg ions ("Zhur Eksper 1 Teoret Fiz" 
, 20, 877 (1950); "Dok Ak Nauk SSSR" Vol 81, 767, 1951). 
“flere investigate the compn of ions that arise in 4 
“1° gaseous discharge in nitrogen.and ammonia, and also | 
“$n vapors of arsenic, phosphorus; sulfur, .end halide: 
ew ta of “thallium. Submit Acad A. F. Joffe. go 
5 dul 52 fo 239099. 
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: , Dissociation of eclenilar negative Lons hen colliding with nhc? ST 


Periodical %- Dok. AN SSSR 50/6, 941-950, Dec 21, 195% 


abstract 8 Experiments, “‘dntended to reveal’ the processes “which accompany collisions 
of negative ions with atoms of gases (He and Ar), ave desc wibed. Tons of 
the following substances were used in the experiments: Tea, Sb, Sb3, 
Big, Neds and NaJg. The formation of secondary fons and the dissociation 
of negative fons with electrons were only observed. Four references; 7 
2-USSR (1915-1953). Graph; Diagram. 
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BUADE KF | ZE. YA 
AUTHORI gandberg, He Yo. 57+11-20/33 
TITLE: The Surface Lonization of Potasaium Atoms and KCl- dnd sv 2 


CaCl-Holecules in Electric Fields up to 2 uv /om on ‘Pungeten 
(poverkhnostnayé sonizatsiya atomov kaliya j melekul KGL i CaCl. 
y elektricheskikh polyakh do 2 uv/om na vol 'frame) 


| PERIODICAL: | Zhurnal Pachna Piseg Gtx TOs eT Ne 11, pp> 2583-2594 (USSR) ie 


The present work is the direct continuation of that of Lonov; 

N, I. (Zhunral Mekhn. Fizes 1956, Vol. 26, pe 2200). The displace F 
ment of the temperature threshold of the surface jonization of f 
potassium atoms and of KCl- as well as of CaCl-molecules in de- 
pendence on the intensity of stress of the electric field in & 
cylindrical condenser with tungsten wire was investigated. In the ‘ft 
gase of the surface jonization of potassiul atoms on tungsten in 

a field of -’2Mv/om this displacement into the area of low ten- 
peratures amounted to rv1709- Mo the same degree of ionization of 

K, Kal and CsCl within the temperature ranges in the various 

electric fields that were situated in the near of tit.e thresheld, 
temperatures corresponded, wich, with the increase of the vol= 

tage of the field BE on the thread, decrease proportional to YE. 

This coincides with the assumptics that the evaporation opera~ 

tion of the adsorption atoms, which are mainly in don-state, de- 

the presence of a strong electric field. In the case 
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A AUTHORS: Vastityev, G-F., Politova, SOWIE VAN ee, ABee 
4 oS é Pervove, i.Ta, ond Yasnopol'skeye, A.A. 


TITLE! Interdepartmental Semineron Cathode Electronics (The 12th 
Meeting) (Hezhduvedonstvennyy eeuinar po katodnoy 
. elextrosike) (il-e sneedantye) 


PRRIOCDICAL: Radiotekhnika i elektronike, 3959, vot 4, Nr 4, 
pe 731 - 722 (uss) 


ABSTRACT: A meeting of the seminar took place on Decendber 1, 2958 
at the Inatitut radlotekhniki 4 elektroniki AN SSEN 
(rnatitute af Radionangineering and Blactrantce of the 
Ao. Sa.USSR), During the meeting O papers werc read. 
Yu.G. Ptushinekiy read a paper entitled: "Kinetics of 
the Adtorptinn of Oxygen on the Surface of Tungsten”. 4 
The senond oaper, by 1.4. Okman and U.K, Pekar, } 
; . dealt with "The Adaixture Photo-s€fect of Sealtconductore : 
; ; tn the Region of the Fxoiton Light Absorption", The H 
4 
i 


A pene mates pegpasna Rat Oma 


y 
feS a ane etter eee TT 


paper hy Toby Matsheyich wae devoted to "The Probles of 
the Beiondery ctrom Eatenion of Vine Filia ofa 
Humber of Orgenta Substances", The problem of “Surface ¢ 
Carai/3 Tonisation in a Strong Biestrie Cieid on a Surface with i 


ae . a Non-hosogeneous Work function" was sonsidered by 
<3 : &.7a. tandugcg_and H.. Ionov. 1.N, Sakulina and 
Sete 4 myer? eFoney read a paper entitled *“petermination of the 
Llectron Attachsent Energy and of the Potentials of a 
Atoms by the Method of Surface Jonisation™. N.L. 7 
Yaanopal'ekiy and ALP. Alekseyeyadealt with the protien 
of *Passace of Strady-atate ‘urrents Through @ Dielectric ’ 
When the Current Carriers Are Inteeduced Through One of the - 
Contacte by Heans of Blectron Boatardment™. The lecture ¥ 
by DA, Ganicher and Kod, Canis Giscussed the following ~ “. 
sas “The Possibility of the lysis of the Total-energy : 
a Distribution of Biectrons in « Quasi-epherical Condenser“. 
' The work by M.L. itwa, S.A, Pridrikhov and A.R,Shul’asa 
dealt with ‘an Investigation of the secondery electron 7 
enission and the characteristic enersy losses of a nunber t 
or diekettries (glass, mice, fluorite and alkali-haloid < 
monceryatalt). ; 


Sede 


21M. 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2" 


"APPROVED FOR RELEASE: 09/19/2001 


CTA REP EO Noose ecs Oona eco 


wyeaee aes 


28(8) s0v/53-67-4-2/7 
AUTHORS: Zandherg, Be Yaes Ionov, N. I. 


TITLE; " Surface Ionization (Poverkhnostne7@ fonizataiya) 
PERIODICAL: Uspekii fizicheskikh nauk, 1959; Vol 67, Nr 45 PP 561-623 (USSR) 


ABSTRACT: he authora give 4 aurvey of the phenomena of surface ioniza- 
sion taking apecial aacount of the sheory. Tho following 
subjects are dealt with by the individual parta: J. Surfaci 

jonization with formation of positive ions in generak repricon~ 
tation; 1) emission formulas for 4 homogeneous aurface with- 

out electric field, 2) emission formulas for a homogeneous 
surface with electric field, 3) surface jonization of atoms 

on semiconductors, 4) emission formulas for an inhomogeneous 
surface, 5) threanolds in tne semperature-dependence of ths 
surface ionization current. In part II the results obtaingd 

by a number of experimental works on positive surface ioniza-~ 
tion are compiled. Individual chapters deal with the follewing ~ 
gubjects: 6) The methods of investigating positive surface: ; 
jonization. 7) The positive surface sonization of Ca-; Rb-, 

and K-atoms on tungsten in weak electric fields. 6) The positive 
surface ionization of Na- and Li-atoms on tungsten in waalt 

cara 1/3 fields. 9) The positive surface ionization of alkali-haliie 
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ak fields. 10) mhe positive surfsse ioniza- 


of alkalizsalide 


salts on platiniam in wask fields. 41) The surface jonization — 
ss ond other compounds in weak fielda (on 
vestigation of the onergy distribution 


of positive 

in electric fields 
4scthermal evapora 
15) Measurement of 


The positive surface ionization 
14) The determination of the 
d atoms on the surfaces 
4 of K- and Wes.tomse 


In part Ilfof the paper the surface ionization with format ion 
of negative ions 168 discuased in short. Individual chapters 
deal with the following: aA The negative surface ionizatica 


on homogeneous surfaces. 17 


Negative surface ionization on 


spotted surfaces. 43% Discuszion of investigation methods. 
19) Measurement of the temperature dependence of the negative 


jon current (Pige 21-23 


). 20) Determination of the eneray of 
affinity *o the electron b 


the method of negative surface 


ionization (Tables 1 and 2). - The paper gives & detailed 
description of the problems, methods, and resuliis connected 
with the phsnomena of surface donization. The material wag 


obtained solely from pu 
value for scientists de 
Card 2/3 


blished works. The paper ia of great 
aling with these problems on account 
of its clearness, its wealth of material, and its comprehensive 
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Surface Ionization 


cations. There are 23 figured, 9 tables, mnd 


account of ney: of which are Soviet. — 


+ 113 references, 
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Zandberg, Eo 18s 


Influence Exercised by an Elestric Field on the 

Pemperaturs Phreshold of the desurrence of Positive 

in Surface Lond Bd sania 

PERIODICAL: Lavestiya dkademii nauk SSSR. Seriya fizicheskaya, 
1960, Vols 24. No» 6 DP 629-634 


PRXT; This paper is the reproduction of a leaturs delivered at the 9th AL- 
Jnion Conferance on Cathode Rleatronics from October 21 $0 26, 1959 in 
Mooger., Tha ionization of #8 gurface under the action of an electric 

field is investigated, @hich sucks off the oroduced inns at tamoeratures 
below the threshold temparature> Formula (1) ig given, which dupex1bes 

the flux n_ of atoma toward tha surface in tha gteady case. This formula 
contains sorrections rer tre abectizic fioldé wuich has the field strength 

E on the surface. t® only « field with a few megavolts per om 15 doalt 

with and if omly such metal atom pairs are studied with which the 

threshold range of jemperatiras {a diatinetly marked, formula (1) can be 
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sos InflusnesHawreiged “by an Electric Field on ---- 8/048, 65 /024/06/01/017 : 
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slevtrio fields with field strengths of up to 7 Myveem”!, The funationa 
f = f{YE) shown in Figo, 4 and 5 wore constructed on the basis of these 
results. From these diagvama, x. could be determined for Kt ions accord- 


ing to formula (13). The author determined 5 ae 4 A. Wi¢h the less ascu- 


rate formula (12) 7 A were obtained. ‘the heat of 6vaporation calculated 
according to formula (15) on the basis of the results obtained for 
we  —s-—sOK®*"-: dons: on tungsten ig found to be 202 to 243 ev. The method described 
i ff here allows an evaluation of the character of the dependence of heat of 
evaporation of ions on the degree of coating of the surface by toniz~ 
able atoms. The author thanke ", I. Isnov for interesting discussions. 
There are 6 figures and 9 references: 8 Soviet and 1 British. 
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TITLE: ‘Influence of the Electric Field. on the Tenperature 


Threshold for the Positive Ion Appearance During oe 
Surface Tonization of Atoms : 


PERIODICAL: Zhurnal tekhnichneskoy figziki, 1960, Vol 590, Ne e, 
pp 205-215 (USSR) 


ABSTRACT: The prime goal of the author was to obtain an estimate 


for the critticul distance ey of the charge -exchange 


phenomenon . In absence of this erttical distance, the 

tons during surface fonization would be formed on the 

* - surface of the metal with a derintite heat of evapora- 

tices tion. If one would shen add an outside applied tLeld, : 

eae . the heat of evaporation of the tons would tn this 2 
my simplified case vary as @ ““@E, following the law of 
4 Schottky as in the case of thermoelectron emission. | 
: In case of significant values of Xu one would expect 


i. a measurable deviation from Schottky law, and since the 
Card 1/10 heat of evaporation 1s proportional to the temperature 
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Threshold for the Positive Sov /57 -2 ~2-11/18 


During Surface tonization 


threshold for the positive ton emission, the author 
proceeded to measure these thresholds. ‘The present 
paper is essentially a continuation of previous invebti- 
gations by the author (Z2nTF, XXVIT, 2583, 1957); 
extended tn the veglon of higher fLeld intensities with 
the hope to obtain petter estimates for the 4... value. 


“Whe details of the experimental setup were described 


earlier (ZhTF, XxVIIE, aksy, 1958). This diagram iS 

on Fig. 2. The fLlament (1) was here thinner shan in 
previous experiments in order to achieve surfane fields 
up to 7 mvfem. It 18 surrounded by 4 gystem of cylin- 
der loys Koh (4), and (5), of which ani is an ion 
collector, 7) and i 3,)-transparent grid cylinders sup- 
pressing the secondar collector currents, (S}-a shield. 
Evaporator (6) and (7) is identical to those used 
previously. The filament continued through the eyelet 
(8), 0.5 mm in diameter and was atretched by means of 
the adjussable welght (9). The loop (11) prevented 
yibrations and guided the copper contact TOya 
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Fig. 2. Diagram 
_of the setup. 


Card 3/10 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2" 


“APPROVED FOR RELEASE: sda set Meee ROSE. sitet scram inb a 2 
ae 8 sats BS ASE BEE Sore 


sats S0V/57 -30-2 aie 


40 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2" 


"APPROVED FOR RELEASE: 09/19/2001 


the Ebectule Field on the 
Threshold for the Fosttive 
Surface Tontaat Lon 


Tnfiuence ‘or 
fFemperatvure 
Ton Appearance During 
of Atoms 


Tontizatlon curves 
35.2 kv fem; {o) E 
Fok kv/oms (5) E = 
4 22 my/em; (3} EB = 


45.2 kyv/om at 


Big. 2. 
1 7 
4) E 
7) + 


10) EB = 
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m= 1500° K. A 
tor vacuum. Tampere sures 
mierooptical pyromeler s 
sur race sonizascion oF 
Typteal results are on Fig. 
temperabvure Tt, i - 
The 
value 
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500° K. which indicates the 
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7 dissociated on the tungsten surface ab GUGL 
Low tomperature that the process LS apparently ar a 
eutalytts nature - The experimental euryes served to 
establish a second set of curves, show ou Bis. (oe 
Experimeatal points Lie almost alongs atrainns Lhaes. 
According to the theory. nowevers theve shoul te 2 
departure from a straight bine vehav tor proport ronal 
to the sive of aatat sine Aya, enters Lhe rormuaia or 
the correct Lou tr the heat of evaporeat Lou A 3 


+ 


Al, ae VeE — CE Xey, F (5) 


ne theoretical gurves ror aLrrerent velues D2 Fi he 
plotted on Rhy. os Compar Loy Big. 5 and qo tie aublhor 
eoneluced that *),,, <a, gontravy 'o Lhe theovel Leal 
compublat Lon by Veksior (DAN Uczh. SSR. by os eles 

He als eong Ludes thas Lhe Scholtky expression & 

fou the tntevactiou vovee between the charged pare 
ticle and the conduc i LO surface holds up tao dbgtances 
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of 7 A. This 18 significantly less than what 
can be obtained ln tests with the thermoelec trontle 
emission in strong electric tlelds. Sinse the 
threshold shift 15 related to the heat of eva- 
poration of tons, the author was able to derive ar 
eguation for this heat Ly using, two points on the 
t= f( / &) curves: 

- T, VE, — Ty VE, 

oe (11) 


pree ye 32> 


ae 


In the case of K, LL came out to be about 2.2 ev, 


and quite {ndependent on the degree of surface 
covering. This is in fair agreement with results 
obtained by other researchers. This Le yalue car in 


turn be used for estimating the lower limit of Xu py? 


Card 9/10 and the auther cbtained Xo 1.8 to 1.5 A. In 
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an analogous manner D for Gs is between 1.6 and 1.8 


ev which correspond to to 2,2 A. In this case 


4 . i 
kp 
a depended on the degree of surface eoverioy due 


probably to a significant influence of the covering 
on the adsorption of Cs atoms. Professor Ionov dis- 
cussed many. tlmes the questions presented in this paper. 
There ave 7 figures; and 15 veferences, 123 Soviet, 2 
U.K. The U.K, references are: P. B. Moon a. M. L. 
Oliphant, Proc. Roy. Soc., AlLS7, #63, 1952; R. C. Evans. 
Proc. Roy. Soc., A159, 00%, 1955. 

ASSOCIATION: Physico-Techniaal Institute AS USSR, Leningrid (Fiziko- 
tekhnicheskiy institut AN SSSR, -Leningrad) 
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AUTHOR: Zandberg, E. Ya- 
—_ —SESEooooo viens 


y v 
TITLE: Surface Ionization of Indium pnd Thallium Atoms on Poly- 
crystalline Tungsten in Electric Fields up to 2 ny /om 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, Noo %Qy 
pp. 1215 < 4221 


PEXT: Formulas for emission from inhomogeneous surfaces are given in 
Refs. 2 and 3 where three cases of jonization were treated. Now, the au~ 
thor atudies the case E(V ~ Py pax ~ py) > kT (1) with the help of the 


method described in Ref.1.&€ ~ ion charge; vy ~- ionization potential of 
the atom, Vy - local value of the work function of the eurface, W - COrn 


rection to the work function for the presence of an electrio field on 
the surface of an electric field by which the ions are sucked off; 
p =VE5 for E~1 av/om. The experimental device is schematically shown 
in Fig.1. The author describes the surface ionization of indium atoms 
on polycrystalline tungsten between 1900 and 2500°K and at a field 
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strength of 30 xv/om to 2.1 nv/om on the surfaces Figo) {ndicates that 
the temperature dependence of the Int current on W fcllows an exponen~ 
tial law. The values for the actual work function p* determined from 
Pig.3 and formula (9) are collected in a Table together with values of.. 
* for Na and Li. The author attempted to measure the temperature de- 
rface ionization of thallium on tungsten (Figo 4)» 
that within the limits of error the values of px ob- 
1 are in agreement. As has already been done in pre- 
vicus paperd, alues of BE are compared with the values de~ 
termined by means ect. it was found that the depen- 
dence of surface ie field strength for surfaces 
having different work funotions condition (1) follows 
the simple Schottky rule at all values of E. This is also in agreement 
with the theoretical predictions. All conclusions draw) from the theory 
of surface ionization on inhomogeneous aurfases were confirmed for (1) 
by the experiments with indium. Finally, an eatimate is given of the 
maximum local work function of polycrystalline tungsten, which. 
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hes the results obtained by Smi Pell , x 

7 Bie cuties thanks Professor N. I. Ionov for discussions. There ars jes 

a 6 figures, 1 table, and 12 references: 8 Soviet. : 
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“of the tramperature threehold © 
on tungsten cn the cesium vapee 


¢ surface zonization 


TLYUNs Dependence ) 
of cesium +éension 
PURLODICALs ghurnal tokhnicheskey fiziki;, Ve 32, N0- 2, 1962, 208 - 213 
ce is considered which is only gligntly 


3) 4onized element. 
erature 


mux; A uniform electrode surfa 
covered by adgorved atoms of th 
pear poids for the temp 
ye ue -f). 

surface jonization currents 
surface aredy A is the ratio 0} 
states, 1 4 the atomic flax per surface 
donization Polen’ re atom, f 
yas the correction to for the effect of ! 
v-? -¥ <0, the surface yonization current reaches 1 

to its maximum» 


tg saa YxkT the current remains close 
a | 


dependence of the 


where & 18 the ion charge, 5 jis the yonizing 
z the ytatistical gums of jonio and atoms 

a per second, y ig the 
* gurface, and 


4o surface field. 
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bd (Fig. 1) is eepited the threshold region of the surface fonization cuty?, 
and ae is the threshold temperature. In the steady atate, the flux of ume 


S. waetdeit on a homogeneous surface is nan Come +P exp apt |= 


pendent on qT, Ly and lo are the isothermal evaporation heats of ion and 


respectiv: ly, + a the absence - of an electric field near the surface, 


atom, 
ection factors for such a field (BE). The gurfacé 


and U’4 and Yo are corr 


donization coefficient is A = ue exp (-< . If inn = c' + in - + 
; 1 


' 

—(<-- 1_) (6), ynere 1, is a fixed flux of atoms, and Ty 4g the re.e- 
o1 te) : 
vant threshold temperature, and n/N, io elightly temperature-dependents the 
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temperature dependence In n = f£( a ) is determined by the evaporation 
: 19] 


Wate} (2 ~ Tai) 
. P . 2 jt y - 
heats of the ions from surface ll, Thus one finds n/N, t oes. p, 


eae , where Pp. is the work function of a pure tungsten surface, which is 


al 


correct provided that Yimin * YT, where Pica is the minimum of the lo- 


eai work function, In order to verify these theoretioal results experimen- 
tally, a cylindrical capacitor was Placed into an unsoldered bulb filled 
with Cs vapor and containing a tungsten thread, 100 microns in diameter 
and 14 cm long, which was fastened along its axis, Ions emitted from the 
central portion of the thread were collected by tha measuring cylinder. 

The bulb was provided with *sps containing metallic Gs and a Ba-Ti getter. 
The temperature of the thread was measured with an optical micropyrometery 
at low temperatures, it was determined from the filament current, The 
temperature of the first thermostat was kept above that of the second which 
was used to calculate the vapor pressure of Cs, The ion current was mea- 
sured with a mirror galvenometer of a sensitivity limit of 3-1071! a/scale 
unit. The temperature dependence of the ionization of Cs on W was studied A 
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in a Ca vapor pressure range of 931072 te. 5.1074 mm Hg, with a change in 
the threshold temperature from. 880 to 1440°K, Since the error dae to the 
omission of the change in the decree of adsorption is about 6%, Bg, (6) 


1 

moy be re-written as In n@&L + ~ (~ - 7). Professor N, I, lonov, 
fe) o1 

Professor A, I, Gubanov, and N, D, Potekhina are thanked for discussion, 
There are 5 figures and 12 references: 5 Soviet and 7 non-Soviet, The 
four most recent references to English-language publications read as fol.. 
lows: We. Bo Nattingham, Proc. of the Fourth International Conference on 
Ionization Phenomena in Gases (Uppsala, 17 ~ 21 August, 1959), 4, 486, 1%60, 
R. C, Evans, Proc, Roy. Soc. A139, 604. 19333 J. B. Taylor, J. Langmuir. 
Phys. Rev, 44, 423, 1933; T. J. Killian. Phys, Rev, 27, 578, 1926, 
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AUTHORS : Zan 3, Ya., Tonovs N, Ie, Paleyevs v,. Ie, and . 

Tontegode, 4- Yao | 
TIOLE: Determination of thermionic emission constants from energy 


distribution curves for thermoelec*srons and positive ions 


PERIODICAL: Zburnal tekhnicheskoy fiziki, V+ 32, no. 4s 1962, 503 - 516 FE 


TEXT: For plane and coaxially cylindrical electrodes with homogeneous 

work function, expressicns "ideal" retardation curves) for the emission 

current are derived on the agsumption of Maxwellian energy distribution, 

and extended to electrodes with inhomogeneous work function (experimental we oe. 
retardation curves). As the areas of different work function (spots) ra 
cannot be Localized, only & qualitative consideration is possible. The con- eae 
tact potential field of the spots is regarded first as being compensated “oy 
by the external field (independent emission of individual spots) and then pa 
as not being compensated. The mean work function of the cathode was deter- 
mined from the saturation current at given temperatura. An apparent coa~ 
tact potential aifference, which can be determined from the experimental 
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ABSTRACT: Experiments were carried out on thermionic emission from tungsten oxides 

in a mass spectrometric apparatus in-the presence of various organic compounds at 
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in accord with previously advanced hypotheses on the formation of thermions by both 
catalytic dissociative ionization and formation of "heavy" ions in chemical surface 
reactions. Tne tomperature dependence of thermionic currents from tungsten oxida 
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: of solids may be used as a method of studying processes of heterogeneous catalyiis, eal 
. Ruthors thank N. I, Ionov for discussing the results and I. N. Bakulin for his ussist« ie i 
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Surfaces was determined; the bell-~jar shape of the I = f(T) curves obtained indicated [aE 
the similtaneous occurrence of ionization and dissocietion of the particles on ‘ihe ‘ 
surface. In the case of aniline, the I = £(T) function was exponential. It is 

noted in conclusion that the thermal ionization of organic compounds on the sur!’ace 


ance. Tho paper was presented by Academician Konstantinov, B. P., 13 Apr 66, Urig. 
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| TOPIC TAGS: rhenium, thermionic emission, surface Lonization, ion source, mass 


: Spectrometry, Zicid emission, thermionic onergy conversion 9 MELTING Parr, 

1 COORK FUMCTIOM y REFRACTORY METHL 

_, ABSTRACT: In this survey article, which has a bibliography of 74 entries, the 

| authors review the properties of rhenium with particular attention to its use as a 

; thoamionic omitter and as a medium for surface ionization and- compare them with those 

; Of other refractory metals such as tungsten, molybdenum, and tantalum. The scope of 

| the survey is indicated by the. section and Subsection headings: 1). Melting point; i) 

| Heat of vaporization and vapor pressure; 3) Crystal structure ;,4) Mechanical proper- 
thos; 5) Eleotric conductivity; 6) Chomical proportics, a) Ronotion with carbon, b) 

; Reaction with nitrogon, c) Reaction with oxygen, d) Reaction with water, e) Reactior. 
with Alundum; 7) Spectral emissivity; &) Thermionic emission; 9) Surface ionization 
work function; 10) Surface ionization of alkali halide molecules; 11) Examples of 
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applications, a) Surfaco ionization ion sources for mass spectromotors , b) Electron 
impact ion sources for mass spectrometers, c) Field omitters, d) Ionization gages, o) 
Energy converters. In the section on arystal structure there are also discussed the 
texture of polycrystalline rhenium and the use of thin rhenium films on substrates of 
othor vofraotory motals, Tho-moltirg point of rhoniun is lowor than that of tungsten 
and its work 2anetion io higher; rhdsium is accordingly not always tho most suitabio 
material for applications requiring the-highest possible thermionic emission.  Rkondium 
howvaver, combines a relutively low thermionic work function and a high surfaco ioniza-|" 
tion work function with advantageous mechanical proporties, a high molting point, « 
low vapor pressure in the operating temperature range, and a chemical inertness that 
assures vary stable operation. The authors predict that rhenium will find increas:ng 
use as thermionic omittors and surfaco ionization modin in spocial cloctronic dovices. 
Orig. art. nas: 4 formulas, 12 figures, and 6 tables. 15] 
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"4 | TITLE: On the applicability of the Saha-Langmuir formula to the description of the 
fs : aa dependence of the positive ion current incident to surface ionization of Perl lig 


atoms on silicon ff} 


SOURCE: Zhurnal tekhnicheskoy filziki, ve 36, no. 8, 1966, 1459-1468 


emission, contact potential, Richardson equation y (OV CURRENT 


eee ° 

ABSTRACT: ‘‘The authors have previously investigated the surface ionization « of Na, Li, 

and In on a (111) face of a silicon single crystal (ZhTF, 35, 2092, 1965) and obtnined| faa 
from their results, with the aid of the Saha-Langmuir formula, the value 4.9 V for the| jf a 
3 function of the (111) face of silicon, This value of the work function is much : 


= TAGS: surface ionization, silicon single erystal, work function, thermionic 


greater than the value 4,0 V obtained from Richardson plots, Possible hypothesized 
reasons for this discrepancy are discussed briefly and most are found to be unconvin- 
cing. To clarify this situation, measurements of the work function by diferent 
techniques were undertaken, The measurements were made on the (111) face of a p-type 


silicon crystal with a resistivity of about 1000 obm cm. Contact potential work 
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functions were derived from retarding potential curves <f 28s thsynoelectron omission | 
current and of the positive don current from surface itn: ation of cesium by compari~ | 
son with analoge..< curved obtained with tungeten and grephite emitters. The thermo~ 
electron emission current was also neasured, and work functions were derived both from) | 
Richardson plots and from the total emission current. The retarding potential curves | 
showed that both the electrons and the positive ions had Maxwellian distributions. with | 
temperatures equal, within tho ev_arimental error of 100° C to the temperature of the 
emittere The contact potentiai work functions derived from the retarding poLential 
curvos wero independent of temperature over the investigated range f+om 1100 to 1,600°K 
and wore equal, within the oxporimental orror of about + 0,1 V, to the value »revious) 
obtained with the aid of the Ssha-Langmuir equation from the temperature dependence of 
the surface jonization. The total emission current work function was equal to the con 

is potential work function of 1600°K but had a temperature derivative of 6 x10 v/ 
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| degrea, "ES Richardson plot gave the nrevisus low value for the work funct.o:; (4,07 + 
a} - 10.05 ¥3e0 From the agzement betwese the contact potential and surface joniza :ion work 
i ‘ cunetions 16 is concluded that the Saha-Langmuiar equation correctly describes the (: 
| | sernerature dapendence of the surface jonization of Na, Li, and In on silicon. Fossibi. 
j reasons for the low value of the Richardson plot work function are briefly discussed, 
| put none is selected a8 the most likely. The authors thank Ni.lonov and H,D,Potekhin 
t 
| 
| 
| 
! 
t 
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for discussions. Orig. art. hes: 5 formulas, 6 figures end 1 table. 
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